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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To block a decrease in insulation resistance 
of a high dielectric layer between electrode layers and to 
enable leakage current from leaking out between 
electrode layers by making an electrode layer consist 
mainly of the same material as that of a high permittivity 
dative agent. 

CONSTITUTION: An alumina powder 82wt.%, a sinter 
assistant of total 8wt.% Si02, CaO, MgO, and a high 
permittivity dative agent 10wt.% made of W, MO are 
mixed and added with binder and toluene to form into a 
sheet, so that a high dielectric layer 1 1 molding. 
Throughholes are formed in an insulation layer 13 
formed by adding an alumina powder 92wt.%, a sinter 
assistant of total 8wt% Si02, CaO, MgO, binder, and 

toluene to form into a sheet and in the high dielectric layer 1 1 molding; these are filled with a 
high melting point metal paste. Therefore, the top and bottom faces of the high dielectric layer 
11 molding are coated with an electrode layer 15 paste containing 98wt.% of the same 
material as that of its high permittivity dative agent and 2wt.% of an additive, so that this paste 
can maintain a high permittivity by intervening between the insulation layers 13 moldings. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nature wiring substrate of a multilayer alumina with which said electrode layer is 
characterized by using the same ingredient as said high dielectric constant grant agent as a principal 
component in the nature wiring substrate of a multilayer alumina which comes to infix the high 
dielectric layer which made the high dielectric constant grant agent which the electrode layer of a pair 
which becomes both sides from W or Mo is formed between the insulating layers which use an alumina 
as a principal component, and consists of W or Mo into an alumina contain. 

[Claim 2] Between the insulating layers which use an alumina as a principal component, the electrode 
layer of a pair which becomes both sides from W or Mo is formed. And it sets to the nature wiring 
substrate of a multilayer alumina which comes to infix into an alumina the high dielectric layer which 
made the high dielectric constant grant agent which consists of W or Mo contain. The nature wiring 
substrate of a multilayer alumina characterized by for said electrode layer having used Mo as the 
principal component when said high dielectric constant grant agent was W, or for said electrode layer 
using W as a principal component when said high dielectric constant grant agent is Mo, and setting said 
thickness of a high dielectric layer to 30 micrometers or more. 

[Claim 3] The package for semiconductor device receipt said whose electrode layer is characterized by 
using the same ingredient as said high dielectric constant grant agent as a principal component in the 
package for semiconductor device receipt which comes to infix the high dielectric layer which made the 
high dielectric constant grant agent which the electrode layer of a pair which becomes both sides from 
W or Mo is formed between the insulating layers which use an alumina as a principal component, and 
consists of W or Mo into an alumina contain. 

[Claim 4] Between the insulating layers which use an alumina as a principal component, the electrode 
layer of a pair which becomes both sides from W or Mo is formed. And it sets in the package for 
semiconductor device receipt which comes to infix into an alumina the high dielectric layer which made 
the high dielectric constant grant agent which consists of W or Mo contain. The package for 
semiconductor device receipt characterized by for said electrode layer having used Mo as the principal 
component when said high dielectric constant grant agent was W, or for said electrode layer using W as 
a principal component when said high dielectric constant grant agent is Mo, and setting said thickness of 
a high dielectric layer to 30 micrometers or more. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the nature wiring substrate of a multilayer alumina and 
the package for semiconductor device receipt which have a high dielectric constant layer inside. 
[0002] 

[Description of the Prior Art] With the package for the conventional, for example, semiconductor 
device, receipt, since a semiconductor IC (integrated circuit) tends to have produced malfunction by the 
outpatient department noise or spurious radiation, by inserting a ceramic condenser with the capacity of 
about 30-100 micro F between the earth side a power-source side, it absorbed the noise and had 
prevented malfunction. Since this capacitor was conventionally connected by external [ different from a 
package ], improvement in packaging density was not able to be aimed at. 

[0003] As what solved such a fault, the package for semiconductor device receipt which infixed the high 
dielectric layer which the high dielectric constant grant agent which the electrode layer of a pair which 
becomes both sides from W or Mo is formed between the insulating layers which use an alumina as a 
principal component, and consists of W or Mo into an alumina contained is known conventionally (refer 
to JP,62- 169461, A). With such a package for semiconductor device receipt, the dielectric constant of a 
high dielectric constant layer can be improved by adding W or Mo in an alumina. 
[0004] Moreover, the nature wiring substrate of a multilayer alumina which infixed the high dielectric 
layer which the high dielectric constant grant agent which the electrode layer of a pair which applies or 
prints and becomes both sides about the paste which uses refractory metals, such as W or Mo, as a 
principal component so that it may be indicated by JP,3-87091,A is formed, and consists of W or Mo 
into an alumina contained as a nature wiring substrate of a multilayer alumina between the insulating 
layers which use an alumina as a principal component, for example is known. 
[0005] 

[Problem(s) to be Solved by the Invention] however, with such a nature wiring substrate of a multilayer 
alumina and a package for semiconductor device receipt When W and a high dielectric constant grant 
agent are Mo, the case where an electrode stratification ingredient is [ Mo and a high dielectric constant 
grant agent ] W when an electrode stratification ingredient differs from a high dielectric constant grant 
agent, and an electrode stratification ingredient The electrode stratification ingredient in an electrode 
layer was spread in the high dielectric layer, inter-electrode insulation resistance fell, and when 
remarkable, there was a possibility that inter-electrode might result short. 

[0006] It is thought that it is because W and Mo carry out all rate dissolution when, as for this, a high 
dielectric constant grant agent differs from an electrode stratification ingredient, and the solid solution is 
easily formed when it contacts. Moreover, when a high dielectric constant grant agent differs from an 
electrode stratification ingredient, it is thought that it is because an electrode stratification ingredient 
carries out dissolution diffusion and forms the solid solution in the grain boundary phase of a high 
dielectric layer also by non-contact especially. 
[0007] 
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[Means for Solving the Problem] As a result of fully inquiring to such a trouble, by constituting the 
electrode stratification ingredient which forms an electrode layer, and the high dielectric constant grant 
agent in a high dielectric layer with the same ingredient, this invention person etc. could prevent W from 
an electrode layer to the inside of a high dielectric layer, and diffusion of Mo, and resulted that the 
insulation of a high dielectric layer could be held in a header and this invention. 

[0008] Moreover, even when the electrode stratification ingredients W and Mo which form an electrode 
layer, and an ingredient which is different in the high dielectric constant grant agents W and Mo 
constituted, this invention person etc. could prevent W from an electrode layer to beyond a 
predetermined value, then the whole high dielectric layer, and diffusion of Mo for the thickness of a 
high dielectric layer, and resulted that the insulation of a high dielectric constant layer could be held in a 
header and this invention. 

[0009] That is, in the nature wiring substrate of a multilayer alumina with which the nature wiring 
substrate of a multilayer alumina of this invention comes to infix the high dielectric layer which made 
the high dielectric constant grant agent which the electrode layer of a pair which becomes both sides 
from W or Mo is formed between the insulating layers which use an alumina as a principal component, 
and consists of W or Mo into an alumina contain, said electrode layer is using the same ingredient as 
said high dielectric constant grant agent as the principal component. Moreover, when said electrode 
layer uses Mo as a principal component when an electrode layer uses a different ingredient from a high 
dielectric constant grant agent as a principal component (i.e., when said high dielectric constant grant 
agent is W), or said high dielectric constant grant agent is Mo and said electrode layer uses W as a 
principal component, it becomes considering said thickness of a high dielectric layer as 30 micrometers 
or more. 

[0010] Furthermore, with the package for semiconductor device receipt of this invention, said electrode 
layer is using the same ingredient as said high dielectric constant grant agent as the principal component 
in the package for semiconductor device receipt which comes to infix the high dielectric layer which 
made the high dielectric constant grant agent which the electrode layer of a pair which becomes both 
sides from W or Mo is formed between the insulating layers which use an alumina as a principal 
component, and consists of W or Mo into an alumina contain. Moreover, when said electrode layer uses 
Mo as a principal component when an electrode layer uses a different ingredient from a high dielectric 
constant grant agent as a principal component (i.e., when said high dielectric constant grant agent is W), 
or said high dielectric constant grant agent is Mo and said electrode layer uses W as a principal 
component, it becomes considering said thickness of a high dielectric layer as 30 micrometers or more. 
[001 1] Although there are W and Mo and there are W and Mo as a high dielectric constant grant agent 
as an ingredient which forms an electrode layer with the nature wiring substrate of a multilayer alumina 
of this invention, and the package for semiconductor device receipt According to this invention, 
importantly [ constituting an electrode stratification ingredient and a high dielectric constant grant agent 
with the same ingredient ], when the high dielectric constant grant agent of a high dielectric layer is W, 
an electrode layer consists of W, and when the high dielectric constant grant agent of a high dielectric 
layer is Mo, an electrode layer consists of Mo. 

[0012] Moreover, when said electrode layer uses Mo as a principal component when an electrode 
stratification ingredient and an ingredient which is different in a high dielectric constant grant agent 
constitute according to this invention (i.e., when said high dielectric constant grant agent is W), or said 
high dielectric constant grant agent is Mo and said electrode layer uses W as a principal component, it is 
important to set thickness of a high dielectric layer to 30 micrometers or more. 
[0013] Between the insulating layers which use an alumina as a principal component, such a nature 
wiring substrate of a multilayer alumina and a package for semiconductor device receipt infix a high 
dielectric layer, are constituted, are the following, and are made and formed. 

[0014] namely, alumina powder with a particle size of 5 micrometers or less — 88 - 96 % of the weight, 
Si02 and MgO, and Y2 03 etc. — sintering acid, such as a rare-earth-elements oxide and alkaline earth 
metal, with 4 - 12 % of the weight Addition mixing of the coloring matters, such as Fe 203, Cr 203, 
MnO, Ti02, Mo, or W, is carried out 0.5 to 5% of the weight if needed. To this for example After 
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adding binders, such as butyral and an acrylic, and carrying out addition mixing of the solvents, such as 
toluene, further, it sheet-izes in thickness of 0.2- 1mm by well-known approaches, such as a doctor blade 
method. 

[0015] Two or more laminatings of such a green sheet are carried out, and an insulating-layer Plastic 
solid is created. 

[0016] The high dielectric constant grant agent which becomes 67 - 87 % of the weight from W and Mo 
about alumina powder with a particle size of 5 micrometers or less Moreover, 10 - 30 % of the weight, 
Si02, MgO, and Y2 03 etc. — sintering acid, such as a rare-earth-elements oxide and alkaline earth 
metal, with 3 - 1 1 % of the weight Addition mixing of the coloring matters, such as Fe 203, Cr 203, 
MnO, Ti02, Mo, or W, is carried out 0.4 to 4.5% of the weight if needed. To this for example After 
adding binders, such as butyral and an acrylic, and carrying out addition mixing of the solvents, such as 
toluene, further, by well-known approaches, such as a doctor blade method, it sheet-izes in thickness of 
20-60 micrometers, and a high dielectric layer Plastic solid is created. 

[0017] It is because it is in the inclination for the insulation resistance between electrode layers to 
become large when [ than 30 % of the weight ] more [ the effectiveness of the improvement in a 
dielectric constant is small when there is having added / less / the high dielectric constant grant agent ten 
to 3 0% of the weight than 1 0 % of the weight, and ] . 

[0018] And a through hole is formed in this high dielectric layer Plastic solid and an insulating-layer 
Plastic solid, and it is filled up with refractory metal pastes, such as W and Mo. Then, the electrode layer 
paste which comes to carry out aluminum 203, Si02, alkaline earth metal, a rare earth metal, its 
compound, etc. addition content of the same ingredient as the high dielectric constant grant agent of a 
high dielectric layer Plastic solid zero to 10% of the weight 90 to 100% of the weight if needed is 
applied to the vertical side of a high dielectric layer Plastic solid. 

[0019] In addition, in the above-mentioned means, when an electrode stratification ingredient and an 
ingredient which is different in a high dielectric constant grant agent constitute, the thickness of a high 
dielectric layer Plastic solid is set up so that the thickness of a high dielectric layer may be set to 30 
micrometers or more. 

[0020] And the high dielectric layer Plastic solid with which the electrode layer paste was applied is 
infixed between insulating-layer Plastic solids, and is pressurized and stuck by pressure by the 
predetermined pressure. Then, the nature wiring substrate of a multilayer alumina and the package for 
semiconductor device receipt with which the dielectric layer and the electrode layer were infixed 
between insulating layers are obtained by usually calcinating in 1400-1700 degrees C in the humidified 
nitrogen and hydrogen mixed gas (reducing atmosphere) for 1 to 2 hours. 

[0021] In addition, a high dielectric layer Plastic solid creates two or more above sheets, may carry out 
the laminating of the electrode layer which consists of these sheets and refractory metals, such as W and 
Mo, by turns, and may constitute it. In such a case, improvement in electrostatic capacity can be aimed 
at. 

[0022] 

[Function] With the nature wiring substrate of a multilayer alumina of this invention, and the package 
for semiconductor device receipt, while all rate dissolution of W and Mo cannot be found and the 
refractory metals W and Mo in an electrode layer do not diffuse it in a high dielectric layer, since the 
same ingredient as a high dielectric constant grant agent constituted the electrode layer, and preventing 
the fall of the inter-electrode insulation resistance of a high dielectric layer, it becomes possible to 
prevent the leakage current between electrode layers. 

[0023] Moreover, while the electrode stratification ingredients W and Mo are not spread in the whole 
high dielectric layer and preventing the fall of inter-electrode insulation resistance since thickness of a 
high dielectric layer was set to 30 micrometers or more although the electrode stratification ingredients 
W and Mo in an electrode layer are diffused in a high dielectric layer when a different ingredient from a 
high dielectric constant grant agent constitutes an electrode layer from this invention, it becomes 
possible to prevent inter-electrode leakage current. 
[0024] Hereafter, the following example explains this invention. 
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[0025] 

[Example] The nature wiring substrate of a multilayer alumina of this invention is explained to a detail 
using a drawing. 

[0026] Drawing 1 shows drawing of longitudinal section of the nature wiring substrate of a multilayer 
alumina of this invention. In drawing, the nature wiring substrate of a multilayer alumina consists of a 
high dielectric layer 1 1 and an insulator layer 13 by which the laminating was carried out so that this 
high dielectric layer 1 1 might be pinched. The electrode layer 15 is formed in the upper and lower sides 
of the high dielectric layer 1 1 . 

[0027] The high dielectric layer 1 1 is first obtained by creating a high dielectric layer Plastic solid. 
[0028] After adding the high dielectric constant grant agent which becomes a total of 8 % of the weight 
from W and Mo about Si02, CaO, and MgO considering alumina powder with a particle size of 3 
micrometers as 82 % of the weight and sintering acid 10% of the weight as raw material powder, 
mixing, adding the binder which becomes this from butyral and carrying out addition mixing of the 
toluene further, it sheet-izes with a doctor blade method, and a high dielectric layer Plastic solid is 
acquired. 

[0029] After, adding the binder which becomes a total of 8 % of the weight from butyral about Si02, 
CaO, and MgO in an insulating-layer Plastic solid considering alumina powder with a particle size of 3 
micrometers as 92 % of the weight and sintering acid on the other hand and carrying out addition mixing 
of the toluene further, it sheet-izes with a doctor blade method, and an insulating-layer Plastic solid is 
created. And a through hole is formed in a high dielectric layer Plastic solid and an insulating-layer 
Plastic solid, and it is filled up with refractory metal pastes, such as W and Mo. 
[0030] Then, the electrode layer paste which comes to contain the additive which uses 98 % of the 
weight and an alumina as a principal component for the same ingredients W and Mo as the high 
dielectric constant grant agent of a high dielectric layer Plastic solid 2% of the weight is screen-stenciled 
to the vertical side of a high dielectric layer Plastic solid, and an electrode layer is formed in it. 
[003 1] And the high dielectric layer Plastic solid with which the electrode layer paste was applied is 
infixed between insulating- layer Plastic solids. Then, in the humidified nitrogen and hydrogen mixed 
gas (reducing atmosphere), in 1400 degrees C, it usually calcinates for 2 hours, and the nature wiring 
substrate of a multilayer alumina of this invention is obtained. 

[0032] By the way, that the effectiveness of this invention should be checked, this invention person etc. 
changed the class of high dielectric constant grant agent of a high dielectric layer Plastic solid, and the 
ingredient of an amount and an electrode layer, and measured the leakage current between electrode 
layers, and electrostatic capacity. This experimental result is shown in Table 1 . 
[0033] 
[Table 1] 
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[0034] In addition, in the above-mentioned example, the electrode configuration was set to 
25mmx25mmx6micrometer, and it considered as the thickness of 25 micrometers of a high dielectric 
layer. Moreover, electrostatic capacity was performed using the Q meter (Y. H.P4342A), and was 
measured in 25 degrees C on condition that 1MHz and l.OVrm. 

[0035] When an electrode layer was formed with the same ingredient as the high dielectric constant 
grant agent of a high dielectric layer as a result of this table 1, electrostatic capacity was also high, 
leakage current was small, but when an electrode layer was formed with a different ingredient, leakage 
current became more than 5xlO-6A, and electrostatic capacity became measurement impossible. In 
addition, when the thickness of a high dielectric layer of the sample which constituted the electrode 
layer from a different ingredient from a high dielectric constant grant agent was measured, all were 10- 
20 micrometers. 

[0036] Moreover, although there are some which set the high dielectric layer to 30 micrometers or more 
while constituting an electrode layer from a different ingredient from the high dielectric constant grant 
agent of a high dielectric layer Plastic solid as this invention As this example, a different ingredient from 
the high dielectric constant grant agent of a high dielectric layer Plastic solid 98 % of the weight, It is 
the same as that of the above-mentioned example except the point which uses the electrode layer paste 
which comes to contain the additive which uses an alumina as a principal component 2% of the weight, 
and the point which creates a high dielectric layer Plastic solid so that a high dielectric layer may be set 
to 30 micrometers or more. 

[0037] And that this effect of the invention should be checked, this invention person etc. changed the 
class of high dielectric constant grant agent of a high dielectric layer Plastic solid, the ingredient of an 
amount and an electrode layer, and the thickness of a high dielectric layer, and measured the leakage 
current between electrode layers, and electrostatic capacity. This experimental result is shown in Table 
2. 

[0038] 
[Table 2] 
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[0039] In addition, in the above-mentioned example, the electrode configuration was set to 
25mmx25mmx6micrometer, and it considered as the thickness of 25 micrometers of a high dielectric 
layer. Moreover, each sample only changes Ingredients W and Mo and the thickness of a high dielectric 
layer, and other conditions are the same. 

[0040] When an electrode layer was formed with a different ingredient from the high dielectric constant 
grant agent of a high dielectric layer as a result of this table 2 and thickness of a high dielectric layer was 
set to 30 micrometers or more, electrostatic capacity was also large and leakage current was small. On 
the other hand, when the thickness of a high dielectric layer was thinner than 30 micrometers, leakage 
current became more than 5xl0-6A, and electrostatic capacity became measurement impossible. 
[0041] Moreover, in the above-mentioned example, although the nature wiring substrate of a multilayer 
alumina was explained, the package for semiconductor device receipt can also be formed by the almost 
same approach. 

[0042] In addition, as a package for semiconductor device receipt, there is a configuration as shown in 
drawing 2 - drawing 7 . Drawing 2 - drawing 6 are pin grid array (PGA) type packages, and drawing 7 is 
a flat package. 

[0043] As for the package of drawing 2 , the inferior surface of tongue and the top electrode layer 23 of 
a semiconductor device 21 are connected with conductor material, and the bottom electrode layer 25 is 
connected with the semiconductor device 21 by the through hole. 

[0044] Under the semiconductor device 21, as for the package of dr awing 3 , the laminating of the high 
dielectric layer 27 and the electrode layer 29 is carried out by turns, and these electrode layers 29 are 
connected with the semiconductor device 21 by the through hole. 

[0045] Under the semiconductor device 21, as for the package of drawing 4 , the electrode layer 29 is 
formed at the upper and lower sides of the high dielectric layer 27, and these electrode layers 29 are 
connected with the semiconductor device 21 by the through hole. 

[0046] The through hole which these electrode layers 29 were connected with the semiconductor device 
21 by the through hole by forming the electrode layer 29 up and down, and the pin 3 1 was further fixed 
to the inferior surface of tongue, and passed the package of drawing 5 in the condition of the high 
dielectric layer 27 of not contacting the electrode layer 29, at these pins 3 1 under the semiconductor 
device 21 is connected. 

[0047] As for the package of drawing 6 , the laminating of the high dielectric layer 27 and the electrode 
layer 29 is carried out by turns, these electrode layers 29 are connected with a semiconductor device 21 
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by the through hole, and the semiconductor device 21 is being further fixed to the heat sink 33. 

[0048] The package of drawing 7 is a flat package, the laminating of the high dielectric layer 27 and the 

electrode layer 29 is carried out by turns, and these electrode layers 29 are connected with the 

semiconductor device 21 by the through hole. 

[0049] 

[Effect of the Invention] With the nature wiring substrate of a multilayer alumina of this invention, and 
the package for semiconductor device receipt, since the electrode layer was formed with the same 
ingredient as a high dielectric constant grant agent, the refractory metals W and Mo in an electrode layer 
cannot be spread in a high dielectric constant layer, the fall of inter-electrode insulation resistance can be 
prevented, and a high dielectric constant can be held, as explained in full detail above. 
[0050] Moreover, although the electrode stratification ingredients W and Mo in an electrode layer will 
be diffused in a high dielectric layer with the nature wiring substrate of a multilayer alumina of this 
invention, and the package for semiconductor device receipt if an electrode layer is formed with a 
different ingredient from a high dielectric constant grant agent Since thickness of a high dielectric layer 
was set to 30 micrometers or more, the electrode stratification ingredients W and Mo cannot be spread in 
the whole high dielectric constant layer, the fall of inter-electrode insulation resistance can be prevented, 
and a high dielectric constant can be held. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the nature wiring substrate of a multilayer 
alumina of this invention. 

[Drawing 2] It is drawing of longitudinal section showing the example of the package for semiconductor 
device receipt of this invention. 

[Drawing 3] It is drawing of longitudinal section showing other examples of the package for 
semiconductor device receipt of this invention. 

[Drawing 4] It is drawing of longitudinal section showing the example of further others of the package 
for semiconductor device receipt of this invention. 

[Drawing 5 ] It is drawing of longitudinal section showing the example of further others of the package 
for semiconductor device receipt of this invention. 

[Drawing 6] It is drawing of longitudinal section showing the example of further others of the package 
for semiconductor device receipt of this invention. 

[Drawing 7] It is drawing of longitudinal section showing the example of the package for semiconductor 
device receipt of the flat mold of this invention. 
[Description of Notations] 

I I 27 Quantity dielectric layer 
13 Insulator Layer 

15, 23, 25, 29 Electrode layer 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 7] 
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